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CLAIMS 



[Claim(s)] 

[Claim 1]A control device of a fuel cell characterized by comprising the following. 

A compressor which supplies application-of-pressure air to a fuel cell. 

A compressor control means which controls an application-of-pressure air supply state 

supplied from this compressor. 

An output state detection means which detects an output state of a fuel cell. 
An output control means which controls said compressor control means according to an 
output state of this fuel cell, controls an application-of-pressure air supply state to a fuel 
cell, and controls an output of a fuel cell by this. 

[Claim 2]When a pressure of application-of-pressure air supplied to a fuel cell is controlled 
in claim 1 and a fuel cell is in a low-power output state below predetermined, A control 
device of a fuel cell controlling said output control means to fall a pressure of said 
application-of-pressure air via a compressor control means. 

[Claim 3] When a flow of application-of-pressure air supplied to a fuel cell is controlled in 
claim 1 and a fuel cell is in a low-power output state below predetermined, A control device 
of a fuel cell controlling said output control means to fall a flow of said 
application-of-pressure air via a compressor control means. 

[Claim 4]A control device of a fuel cell, wherein said output control means controls an 
application-of-pressure air supply state to a fuel cell via a compressor control means in 
either of claims 1 thru/or 3 based on the output change characteristic of a fuel cell to an 
application-of-pressure air supply state. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the control device of a fuel cell. 
[0002] 

[Description of the Prior Art]In a fuel cell control system, to use air as oxidant gas, in order 
to circulate a system, it is necessary to pressurize air to specified pressure. For this reason, 
in the former, the compressor which pressurizes air is formed in a system, In order to 
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suppress pulsation of a compressor, while installing a buffer tank in the supply side of a 
compressor, a pressure adjuster is formed in the outlet side of this buffer tank, and he was 
trying to supply application-of-pressure air to a fuel cell by a fixed pressure. In order to 
hold uniformly the supply state to the fuel cell of application-of-pressure air, the method of 
adjusting the opening of the throttle provided in the exhaust line of the 
application-of-pressure air of a fuel cell outlet side is also proposed. 
[0003] 

[Problem(s) to be SolvedlHowever, the control device of the above-mentioned conventional 
fuel cell is set and constituted bearing in mind the control device of the fuel cell which 
comprises liquid electrolytes, such as a phosphoric acid fuel cell which is easy to receive the 
influence of pulsation of distributed gas, and, in the case of a polymer electrolyte fuel cell 
etc., does not need to perform such consideration. In control of the conventional fuel cell, 
application-of-pressure air supply is performed without taking the output characteristics 
of a fuel cell into consideration, and it has not necessarily become efficient control. That is, 
in the fuel cell control system which takes the composition which operates a compressor as 
mentioned above and generates application-of-pressure air, when the energy efficiency of 
the whole system is taken into consideration, it is desirable to lessen power of a compressor 
as much as possible. In this viewpoint, the degree of incidence which the pressure of the 
application-of-pressure air introduced into a fuel cell and a flow give to the output 
characteristics of a fuel cell changes with output states of a fuel cell. Therefore, it is not 
necessarily efficient like before to always control air supply to a fixed pressure condition to 
the field of the energy efficiency of the whole fiiel cell control system. When adopting a fuel 
cell as the source of power of a car especially, since an output requirement always changes, 
the output state of a fuel cell also cannot but change according to this. Therefore, in such a 
fuel cell, it becomes important especially to control an application-of-pressure air supply 
state. 

[0004]This invention was constituted in view of such a situation, and an object of this 
invention is to provide the control device of the fuel cell which gives good energy efficiency 
from a viewpoint of the whole fuel cell control system. 
[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, this 
invention is constituted as follows. That is, this invention is characterized by a control 
device of a fuel cell comprising the following. 

A compressor which supplies application-of-pressure air to a fuel cell. 

A compressor control means which controls an application-of-pressure air supply state 

supplied from this compressor. 

An output state detection means which detects an output state of a fuel cell. 
An output control means which controls said compressor control means according to an 
output state of this fuel cell, controls a supply state of application-of-pressure inhalation of 
air to a fuel cell, and controls an output of a fuel cell by this. 

In this case, when a pressure of application-of-pressure air supplied to a fuel cell is 
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controlled and a fuel cell is in a low-power output state below predetermined, said output 
control means is controlled by a desirable mode to fall a pressure of said 
application-of-pressure air via a compressor control means. In the above-mentioned case, 
when a flow of application-of-pressure air supplied to a fuel cell is controlled and a fuel cell 
is in a low-power output state below predetermined, said output control means is 
controlled by a mode of an exception to fall a flow of said application-of-pressure air via a 
compressor control means. Said output control means controls an application-of-pressure 
air supply state to a fuel cell via a compressor control means preferably based on the 
output change characteristic of a fuel cell to an application-of-pressure air supply state. 
[0006] 

[Function]The characteristic of the fuel cell of this invention has a dominant voltage drop 
based on activation energy required in order to call low loading or a low current field 
activity polarization regions generally and to make a reaction cause in this field. And it 
applies to inside - a heavy load, and since there is little supply concentration of resistance 
polarization or fuel gas, and oxidant gas which a voltage drop produces based on resistance 
inside a cell as compared with the above-mentioned activity polarization, the influence of 
the concentration polarization which a voltage drop produces based on the diffusion rate of 
gas falling becomes strong. The current produced on a cell increases as the voltage of a cell 
of the output characteristics of a fuel cell is comparatively high in the above-mentioned 
activity polarization regions, the current value taken out from a cell is comparatively low 
and it becomes a concentration polarization field from a resistance polarization field, and 
on the other hand, voltage falls. In a fuel cell, the value of the product of the current and 
voltage of a fuel cell Therefore, the output of a fuel cell. Or it corresponds, the output 
requirement, i.e., the load, to a fuel cell, and if an output is small, the maximum output is 
obtained in near a resistance polarization field and concentration polarization becomes 
dominant, as compared with a current increase rate, the rate of a voltage drop will become 
large, and an output will decline on the contrary in activity polarization regions. 
[0007]and if the relation between an air supply state and the output of a fuel cell is 
explained, in the above-mentioned activity polarization regions, the influence of an air 
supply state will become empty - there is nothing. That is, the output of the fuel cell in this 
field becomes settled almost regardless of the pressure of application-of-pressure air, and 
quantity. In a resistance polarization field, the current potential characteristics which a 
fuel cell outputs according to an air supply state come to differ. If this tendency becomes a 
concentration polarization field, it will become still more remarkable and the output of a 
fuel cell will be greatly influenced according to an air supply state. In this case, the current 
value which can be taken out while the voltage can make high highly the pressure of the 
supply air to a fuel cell so that quantity is increased also becomes large. That is, if high 
pressure force and a large flow rate perform application-of-pressure air supply, the 
efficiency of the fuel cell itself can improve. However, since the driving energy of a 
compressor must be increased in order to enlarge the pressure of a supply air, and quantity 
and the driving loss of a compressor increases while the efficiency of a fuel cell is improved, 
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the energy efficiency of the whole control system of a fuel cell is not necessarily improved. 
Therefore, it controls by this invention so that the influence of an air supply state 
suppresses the driving loss of a compressor as much as possible in few fields, Even if it 
takes the driving loss of a compressor into consideration, in addition, the influence of the 
output state on the fuel cell of an air supply state is great, and when the energy efficiency 
of the whole system can be improved, it constitutes so that the air supply state of a 
compressor may be controlled. 

[0008] Specifically, switching control is carried out in the above-mentioned activity 
polarization regions so that the application-of-pressure air of comparatively low pressure 
and a small quantity may be supplied and air may be supplied to high voltage and a large 
quantity in the predetermined output state in a resistance polarization field and a 
concentration polarization field. By this, the energy efficiency of the whole fuel cell control 
system is maintainable good, lessening driving loss of a compressor as much as possible. 
[0009] 

[Example]Hereafter, the example of this invention is described. Below, the example of this 
invention is described based on the attached drawing. Drawing 1 shows the outline of the 
fuel cell system which used air as oxidant gas. It is a suitable cell for vehicles loading, and 
the fuel cell 1 is constituted by the polymers solid oxide fuel cell which operates less than 
with the low-temperature operation type using a hydrogen ion conductor, i.e., 100 ** for 
example, it changes an output requirement. The fuel cell 1 has the ports la- If, the ports la 
and lb which make a pair among these ports are connected to the hydrogen gas supply 
system LI, hydrogen gas is introduced as fuel gas firom the port la, and surplus hydrogen 
is discharged from the port lb. the ports 1c and Id which make a pair ~ 
application-of-pressure air supply - it is connected like, the application of pressure as 
oxidant gas is introduced from the port lc, and the surplus application-of-pressure air 
which accompanies produced water is discharged from the port Id. It is connected to the 
temperature-control-water circulatory system L3, the object for cooling and the pure water 
for humidification are introduced from the port le, and the ports le and If which make a 
pair are discharged from the port If. The hydrogen gas supply system LI has the hydrogen 
storing metal alloy 2 as a source of hydrogen gas. In order to generate hydrogen gas, in this 
example, it has the device for generating hydrogen by carrying out heat exchange to water 
and a hydrogen storing metal alloy. That is, it has the radiator 3 for giving conversive heat 
to the water which performs heat exchange with a hydrogen storing metal alloy, and the 
pump 5 for sending out to water on the water cycle line 4 for the surrounding heat 
exchange of a hydrogen storing metal alloy. 

[0010]The hydrogen storing metal alloy 2 and the hydrogen introduction port la are 
connected via the hydrogen supply line 6, and the solenoid type opening and closing valve 7, 
the pressure regulating valve 8, and the pressure sensor 9 are infixed in this supply line 6 
in order towards the fuel cell 1 side from the hydrogen storing metal alloy 2 side. Between 
the opening and closing valve 7 and the pressure regulating valve 8, when hydrogen 
consumes, the connector 10 for connecting the supply service-water matter cylinder for 
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sending in hydrogen to a hydrogen storing metal alloy is formed. The hydrogen discharge 
port lb is connected with mind / fluid separation machine 12 via the hydrogen exhaust line 
11, the check valve 13 is infixed in the exhaust line 11, and the back run from the 
eliminator 12 side to the fuel cell 1 side is forbidden by this check valve 13. The hydrogen 
gas system LI has the hydrogen reflux line 14 which returns the hydrogen gas separated 
with the eliminator 12 to the supply line 6. That is, in the reflux line 14, the upstream end 
is connected to the eliminator 14, and the downstream end is connected to the hydrogen 
supply line 6. In more detail, the downstream end of the reflux line 14 is connected to the 
downstream portion rather than the pressure sensor 9 of the supply line 4, the check valve 
15 is infixed in this hydrogen reflux line 14, and the back run turned to the eliminator 12 
from the supply line 6 side by this check valve 15 is forbidden. The exhaust line 16 is 
connected to the hydrogen reflux line 14, and the solenoid type opening and closing valve 
17 and the silencer 18 are formed in the exhaust line 16. 

[OOlllFurthermore, the hydrogen reflux line 14 is equipped with the pump 19 for carrying 
out pressure up of the gas pressure of hydrogen in the eliminator 12 to the pressure level in 
the hydrogen supply line 6. 

Furthermore, the deionization filter 20 is formed in the downstream of the pump 19, it is 
accompanied to it from the eliminator 9, and he is trying to remove the metal ion etc. which 
have an adverse effect on a cell reaction. 

The air processing subsystem L2 has the air supply line 21 connected to the port lc, and 
the exhaust line 22 connected to the port Id. The air compressor 23, the check valve 24, the 
pressure-regulating-valve solenoid valve 25, the deionization filter 26, the pressure sensor 
27, and the flow rate sensor 28 are formed in the air supply line 21 in order towards the 
fuel ceD 1, respectively from the upstream end. The compressor 23 is driven with the 
electric motor 29. 1 d of air discharge ports are connected with the condenser 30 via the air 
exhaust fine 22, and, as for the surplus oxygen breathed out from the port Id, a part for the 
water content (produced water of the fuel cell 1) is removed by the condenser 30. The air 
processing subsystem L2 is provided with the exhaust line 31 which discharges produced 
water and the separated air in the condenser 30, and excessive air is emitted to it by the 
atmosphere via the air opening throttle 32 and the silencer 33. On the other hand, the 
moisture separated with the condenser 30 is stored in the flush tank 35 through the line 34. 
[0012]Cooling water or the temperature-control-water circulatory system L3 has the water 
lifeline 36 connected to the flush tank 35 and the water introduction port le, and the reflux 
line 37 connected with the flush tank 35 in 1 f of drain ports. The pump 38, 3 rectangle 
valve 39, the radiator 40, and the deionization filter 50 are infixed in the water lifeline 36 
in order towards the fuel cell 1 from the flush tank 35, and the motor driven fan 41 is 
attached to the radiator 40. The bypass line 42 which bypasses the radiator 40 is formed in 
the water lifeline 36. The mode in which the channel of the temperature-control-water 
circulatory system L3 passes the radiator 40 by the change of 3 rectangle valve 39, The 
temperature control water which was selectively changed into the mode which bypasses 
the radiator 40 and passes along the bypass line 42, and was adjusted to a suitable 
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temperature is supplied to the fuel cell 1, and is used for humidification of cooling or 
temperature control of the fuel cell 1, and reactant gas. The drain lines 43 and 44 for 
discharging excessive water from the eliminator 12 and the flush tank 35 are formed, and 
in order to control wastewater, the solenoid opening and closing valves 45 and 46 are 
formed in these lines 43 and 44, respectively. In the fuel cell system of this example, the 
amount of air supply to a fuel cell is controlled by the air supply controller 47. The 
controller 47 inputs the signal from the ammeter 48, the pressure sensor 27 of 
application-of-pressure air, and the flow rate sensor 28 which is attached and detects the 
current value to generate into the fuel cell 1, and controls the drive motor 26 of the 
compressor 23 via the speed controller 49, It controls so that the pressure of the supply au- 
to the fuel cell 1 and temperature become a predetermined value by this. Preferably the 
controller 47 The output characteristics of the fuel cell 1, and the pressure of a supply air, 
The accelerator opening etc. which express engine loaded condition when the relation with 
flow characteristics is memorized, the current of the above-mentioned fuel cell 1, the 
pressure of a supply air, and a flow are detected and vehicles loading of this fuel cell is 
carried out are inputted, The desired value of supplyair-pressure power and an air content 
is set up, and it is constituted so that air supply may be controlled to attain this desired 
value. 

[0013]In the above composition, according to the capacity of a fuel cell, supply of hydrogen 
which is fuel gas among reactant gas is controlled so that a supply pressure and the 
amount of supply become fixed. That is, in the hydrogen storing metal alloy 2, water is 
circulated, hydrogen is taken out from the occlusion alloy 2, the pressure of this emitted 
hydrogen gas is adjusted with the pressure regulating valve 8, and a fuel cell is supplied 
via the hydrogen supply line 6 by constant flow and a constant pressure. Therefore, 
hydrogen is controlled by this example irrespective of the output characteristics of a fuel 
cell to become fixed supply. Air supply to the fuel cell 1 is performed managing 
synthetically the power loss of output characteristics and the air application-of-pressure 
compressor 23 to a fuel cell. The voltage drop based on activation energy required for a 
reaction is dominant in activity polarization regions, and in a resistance polarization field. 
Based on resistance of the electrode itself, the element of a voltage drop becomes strong, 
and since there is still less supply concentration of fuel gas and oxidant gas in a 
concentration polarization field, the voltage drop based on the diffusion rate of gas falling 
becomes large. As a result, in a field with comparatively little air supply to hydrogen gas, 
i.e., activity polarization regions with the equivalent ratio of air near a theoretical value. 
While the current produced on a cell increases as the voltage of a cell is comparatively high, 
the current value taken out from a cell is comparatively low and it becomes a concentration 
polarization field from the resistance polarization field where the equivalent ratio of air 
increases, voltage falls. 

[0014]In this case, the value of the product of the current and voltage in a fuel cell is 
equivalent, the output requirement, i.e., the load, to an output or a fuel cell of a fuel cell. 
Therefore, in activity polarization regions, if an output is small, the maximum output is 
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obtained in near a resistance polarization field and concentration polarization becomes 
dominant, as compared with a current increase rate, the rate of a voltage drop will become 
large, and an output will decline on the contrary. The controller 47 is always supervising 
the current value of the fuel cell 1. 

It is detected in what kind of output state the present fuel cell is in the light of the output 
characteristics of a fuel cell based on a current value. 

Reference of drawing 2 and drawing 3 shows the voltage concerning the output of a fuel cell, 
current, the pressure of a supply air, and the relation with a flow, in the above-mentioned 
activity polarization regions, the influence of an air supply state becomes empty - there is 
nothing. That is, the output of the fuel cell in this field becomes settled almost regardless of 
the pressure of application-of-pressure air, and quantity. In a resistance polarization field, 
the current potential characteristics which a fuel cell outputs according to an air supply 
state come to differ. If this tendency becomes a concentration polarization field, it will 
become still more remarkable and the output of a fuel cell will be greatly influenced 
according to an air supply state. In this case, the current value which can be taken out 
while the voltage can make high highly the pressure of the supply air to a fuel cell so that 
quantity is increased also becomes large. That is, if high pressure force and a large flow 
rate perform application-of- pressure air supply, the efficiency of the fuel cell itself can 
improve. 

[0015]However, since the driving energy of a compressor must be increased in order to 
enlarge the pressure of a supply air, and quantity and the driving loss of a compressor 
increases while the efficiency of a fuel cell is improved, the energy efficiency of the whole 
control system of a fuel cell is not necessarily improved. Reference of drawing 4 measures 
the output and application-of-pressure air supply pressure of the fuel cell the case where 
driving loss of a compressor is not taken into consideration, and at the time of taking 
driving loss into consideration. The characteristic PI is the output characteristics of the 
fuel cell system under high air supply pressure, and is a case where the driving loss of a 
compressor is not being taken into consideration. The characteristic P2 is the output 
characteristics of the fuel cell system under low air supply pressure, and is a case where 
the driving loss of a compressor is not being taken into consideration. The characteristic P3 
shows the output characteristics of the net which is the output characteristics of the fuel 
cell system under high air supply pressure, and took the driving loss of the compressor into 
consideration. And the characteristic P4 shows the output characteristics of the net which 
is the output characteristics of the fuel cell system under low air supply pressure, and took 
the driving loss of the compressor into consideration. The output of the fuel cell itself can 
improve so that from drawing 4 and a pressure is made high, but since the driving loss of a 
compressor also becomes large in proportion to this, when it sees as the whole fuel cell 
system, if an air supply pressure is made high, the energy efficiency as the whole will 
become low conversely. However, in drawing 4 . the characteristic is reversed in the 
predetermined output state (loaded condition) C, and the direction of energy efficiency as 
the whole which made the supply pressure high improves. 
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[0016]In this example, make an air supply pressure high, aim at an improvement of the 
energy efficiency by the high output characteristics of a fuel ceD in the field exceeding the 
point C of a figure, and in the comparatively low output state to the point C. He is trying to 
prevent decline in energy efficiency by making an air supply pressure low and reducing the 
driving loss of a compressor. The field of A in drawing 4 and B is equivalent to the field 
shown by A and B, respectively in drawing 2 and drawing 3. 
[0017] 

[Effect of the Invention]As mentioned above, it controls so that the influence of an air 
supply state suppresses the driving loss of a compressor as much as possible in few fields 
according to this invention, Even if it takes the driving loss of a compressor into 
consideration, in addition, the influence of the output state on the fuel cell of an air supply 
state is great, and when the energy efficiency of the whole system can be improved, it 
constitutes so that the air supply state of a compressor may be controlled. By this, driving 
loss of a compressor can be lessened as much as possible, moreover, the energy efficiency of 
a fuel cell can be maintained good as much as possible, and the energy efficiency of the 
whole fuel cell control system can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]T he explanatory view showing the flow plan of the control device of the 
polymer electrolyte fuel cell concerning one example of this invention, 
[Drawing 2l The characteristic figure showing a relation with the voltage, the current, and 
the air supply pressure concerning the output of a fuel cell, 

[Drawing 3] The characteristic figure showing a relation with the voltage, the current, and 
the air supply pressure concerning the output of a fuel cell, 

[Drawing 41 It is a graph which shows the energy output characteristics of a fuel cell control 
system, the pressure of a supply air, and a relation with the driving loss of a compressor. 
[Description of Notations] 

1 Fuel cell, 

2 Hydrogen storing metal alloy, 
6 Hydrogen supply line, 

12 Mist separator, 
21 Air supply line, 
23 Compressor, 

27 Pressure sensor, 

28 Flow rate sensor, 
30 Condenser, 

35 Flush tank. 



[Translation done.] 
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M^-fvi 4tctt. sfc» m%3<<y\ 6tfmm-$n. 
[ooi i] $e.{C7j<3g3s»ii5^>i 4tctt, ftft&i 

2 F«gO7k*<0^XE*7)C3g«*&7-r y 6 rttDE^I U^7V 

>^i 9 cDTifltfiJJctt, $M *y? -ovz-z o*Wttf 



(4) 



5 5 2 5 



- hi d K»«?nfcSttt9-f V2 2 i:*frr«. 
«Jf&7-f>2 lKtt» *o±««IW^&ll*RWl!lifcrti*t 
T> MIC* $813^^*2 3, 3i*lt#2 4, EftW 
S#VW-<K#2 5, K-<*y7v;P*-2 6s JEE7J 
•tr>-9-2 7> JM-fey*2 8«'*h*WBB , 6n*. 3 
>7Vv9-2 3lim») ; e-^2 9lcj;>3ei)^n3o S 

tt, Jg«fS8g3 0K,fcoT, OHIWfil© 

ny WP3 2fttfilMf»3 3*^LT*SWCiWU*n* 
J:$fcfc-3TVV6. «Lfr» ^$3 0T'#SI2ftfc7j<# 
«7-YV3 4£»oTB?7.K*y*3 5£#3.5>ft5„ 
[0 0 12] ^**fcttait*MISL 3tt» Bf** 
3 5 t7K»A^~ h 1 e i:lcS^Snfc7k««i&7-Y 
> 3 6 3 5 b 1 f fcK«HS 

nfca*9-r v3 7 i:**rr*. *§»ft9-<y 3 eie 

«> B**>*3 5fr6*W*WftUClBl«t"C^ JWc, # 
>73 8, 3£«#3 9, 7->'X-^4 0, + 
<(]V$-5 OWmitU 4 0tefcHU&77 

>4 1 SHflRSftT^*. *{WB9-f>3 6fctt, 

nrv^o aaucfltflix l 3 ©Most** 3 ts bp 390 

WO**KJ;oT, ^x-iSMOfcjIjfi-fSIBfc^ 
9J?X— * 4 0^U/Ut^W/U5l'y4 2 £51 

wm>m. mm 1 tc«^?tiT> ifitft 1 ©ft# 

ffi-f Sfctt©!**^:^ 3, 4 4sb<!8tt5ft, 

> 4 3 , 44 tett»**wiw«fci6ic*nf f nv u 

/-fFHBJ*M5, 4 6aWR»*6n«. *«©«ftWfi 

««&n V b n- 5 4 7 K J: o T$iJ8ii £ ft* <fc 3 Kfc o T 

ft, «4-r«WMB*tUW'r*WlHH-4 8, »E2*© 
JEE^J-feV-9-2 7, UHt-feV^ZBfrSOfllWX/jLT 
nyTV'y+J-2 3<D«Kft ; t-^2 efcXU-Favbn 
-7 4 9 *ft LTWP U Cft(C<fco T«^«ffl 1 ^© 



[0 0 13] W±©*WtC»^T, RJS#X©5%«S 
WT*i*lO«IWt, «l«»©8«fclSl5T* ft 
f&E*K 0MMI:%fcH£te&**$fcfWIISft*. 1" 

*^6***«»)fflU C©58£Lfc#*JtTX©E**il 
E#8T*iB£LT-£»ls HfcffiaT?**fttt?>fV 

ti, «8»««SOffl^Wtt»C«fc6'f7j<JlS«-^«»&i;* 
5J;5SiJ8P?ftSo WTO l fcJfr*3*ft»tt* ji 
10 fl.«ftfcffl*»ttfttfffi«llE3 y?l>y V- 2 3 ©ftt 

#©«ftK:S^>T«E&T©gSlStfS3:t>, 
flBMHWWi* ^#XftttmS«7.©ft*&«*tf 
'>&^fcftK#x©ffi»>I£*MET-f £ c « 

[ooi4] cm mmuceit«m • «eo 

WtS. 3Vha-7 4 7(t 1 <DWMm 

so ««fc^mbT*j»5, mMUcS^tMHWfiotliAtt 

*<Mstwn*rs. Bi2Ra ; 03i&#fia-rsi:, nmwft 

-3 TJWMttjWH*-*- *««tEWtt*«Jlft * J: 3 fc* 
-So comm. ««««Wttcft*i:*6tWIKft 

[0015] tfru «*&s^©e^3, »*xt<-r* 

fttfftsav^o'e, ^^©a^ft^ssft^SHs 
3y^u»WM«ftWI*t4ft», am«fi©M 



(5) 



«fB8¥8-4 5 52 5 



put, n^^mt&tiottviDiimw&i'Xf-kv 

wsrett* fftv^«J&E*>©&i:-c 

ffi) CKlSV>T»tt<«MEU {K*&E*>*SS< LfcyW 20 

LT©x*;b#-$»4S#[p]±-r3o 
[0 0 1 6] *0UT*ti, S<0j^C«rS^5««T*li> £ 

x*;l/*-aM5©&#*0 9 x £ C * TWttKttttv^i 
HWfcttJST*. 

[0 0 17] 30 



%m t t t **»sao«»ttiioj»R«ii©ai*tt»^ 

i/Xf-A£#<Dx*/l/¥-*!!j$s£&# 

ii!!©si»iio7o-i/- h%*.?imm, 

[S3] «m*ffi©tiH? t lK:frfr£*Ex aSKRQP^O 

[04] JWWft«||*X^©x;M>*-lii*J#tt* 
flHftffiWDEaatfa y t ©KH$£ 

[ft^M 
1 

2 *SKttft& 

6 *jM»5^y, 

1 2 7j<#«§g, 

2 1 sscttte^x 

2 3 3:/7Vy9\ 
2 7 Eft-fe^ 

2 8 ij&*-b>"9\ 

3 0 Jg«888s 

3 5 K"7jc^y^ 0 




WM¥8-4 5 5 2 5 



[El] 



I 



29-^ 23 





(72)«w# mm ee 



